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I .   Introduction 

Purpose  and  objectives. 

The  overall  purpose  of  this  project  was  to  study  disturbance 
spectra  to  arrive  at  a  basis  for  predicting  the  effects  of  recreational 
use  on  desert  ecosystems,  which  would  help  federal  land  managers 
intelligently  decide  how  to  allocate  desert  lands  for  various  uses. 

Specific  objectives  were  to  attempt  to  contribute  information 
which  would  help  to  answer  questions  o.f  the  following  types: 

1.  What  kinds  of  recreational  impacts  occur. 

2.  What  kinds  of  plant  responses  occur. 

3.  How  does  the  intensity  of  recreational  use  relate  to  the 
extent  of  plant  response. 

The  objectives  above  were  to  be  determined  primarily  from  aerial 
photographic  analysis  with  on  site  measurements  to  fill  in  certain  places 
where  photos  were  unavailable  or  to  supplement  the  photo  data. 


II.  Methods 


A.  Site  selection 

The  time  period  set  for  completion  of  this-  study  did  not  permit 
the  execution  of  a  carefully  designed  study  projecting  far  into  the 
future  but  instead  had  to  rely  on  interpretation  of  recent  and 
past  experiments  inadvertently  performed.  The  seven  study  sites 
(appendix  D)  were  selected  specifically  with  a  history  of 
recreational  and,  in  the  case  of  area  7,  World  War  II  (WWII)  use. 
These  sites  were  selected  by  Dr.  Hyrum  B.  Johnson  and  Tad  Taylor, 
Desert  Plan  Staff,  BLM.  Contrasting  areas  such  as  motorcycle 
races,  intense  hill  climbing  areas,  dunes  and  WWII  tank  training 
areas  were  selected  to  provide  representative  vegetative, 
geographic  and  use  characteristics.  Ground  photographs  were  taken 
at  each  area  depicting  a  spectra  of  disturbance  sites  and  controls 
(appendix  F) . 

B,,  Materials 

Materials  consisted  mainly  of  items  needed  for  analysis  of 
aerial  photographs  and  film,  materials  for  ground  transect  and 
plot  measurements,  caluclators,  and  four  wheel  drive  vehicles  for 
reaching  field  sites.  Most  of  the  items  will  be  mentioned  in  the 
photo  and  ground  methods  sections.  Symbols  and  calculations  used 
in  aerial  and  ground  analysis  are  listed  in  appendix  B. 

C.  Aerial  photographic  analysis. 

Study  areas  were  located  on  aerial  photographs  for  both  test 
and  control  sites.  The  ideal  control  was  a  comparable  photo  befo 
disturbance,  usually  1952-1953.  These  dates  were  too  recent  for 
area  7  (Patton  WWII  camps)  however.  In  cases  where  a  control 


photo  was  lacking,  a  site  on  the  test  photo  that  was  in  an 
undisturbed  location  with  the  same  vegetation  type  and  physiognomic 
character  as  the  disturbed  site  was  used  as  a  control.  Dates  for 
the  test  (disturbed)  photos  were  usually  early  to  late  1970's. 

Uncalibrated  aerial  photos  were  calibrated  by  comparing  exact 
ground  and  aerial  distances  between  known  landmarks.  Transparent 
dot  and  plot  grids  were  calibrated  for  each  photo  (appendix  E) 
for  the  purpose  of  measuring  total  density  and  cover  of  perennial 
vegetation  in  test  and  control  plots.  The  ratios  for  prints  and 
grids  were  calibrated  for  each  elevation  level. 

For  measurements  of  total  density  the  transparent  grids  were 
placed  over  the  sample  sites  and  the  number  of  shrubs  (visible 
with  the  aid  of  4X  magnifier  lenses  attached  to  standard 
stereoviewer)  counted  within  transect  plots  (K).  When  control 
photos  were  available,  the  grid  was  placed  in  the  identical  position 
on  both  test  and  control  sites.  Density  was  calculated  by  standard 
procedures  using  the  photo  and  grid  calculations  previously 
determined.  In  most  cases,  density  was  expressed  as  density, 
no/. 04  ha  or  .12  ha,  depending  on  the  calibration  ratio  of  the 
photo.  When  either  the  test  or  control  photo  lacked  a  suitable 
"stereo  pair",  the  transparent  grids  were  used  with  a  regular 
stereo  dissecting  microscope  for  density  counting.  The  extra 
magnification  of  this  type  of  scope  tended  to  off-set  the  loss 
of  contrast  so  valuable  in  the  stereoscope.  The  sample  size  for 
most  of  the  study  sites  is  indicated  by  K  and  N  (number  of  shrubs 
or  plants  counted)  in  the  tables  of  results. 

Cover  was  measured  by  use  of  a  calibrated  line  transect  divided 


into  ten  sections  and  superimposed  onto  a  Bausch  and  Lomb  Filar 
micrometer  eyepiece  attached  to  a  standard  stereo  dissecting 
microscope  with  a  magnification  factor  of  .7.  A  moving  needle 
calibrated  in  increments  of  .001  was  used  to  measure  the  vegetation 
on  the  transect  line  which  was  placed  over  sample  sites  of  both 
the  control  and  test  photos.  The  sum  of  the  vegetational 
distance  was  divided  by  the  length  of  the  transect  line  (1000 
micrometer  units)  and  multiplied  by  100  to  yield  the  relative 
cover  on  each  transect  line.  This  method  of  estimating  cover  of 
perennial  vegetation  on  photographs  has  the  advantage  of  more 
accuracy  than  estimating  distance  covered  on  a  line  with  the 
standard  transparent  grid.  The  needle  of  the  micrometer  can  be 
placed  directly  beside  a  shrub,  the  micrometer  reading  taken,  and 
then  moved  to  the  opposite  side  of  the  shrub  and  read  again. 

Sample  site  selection  on  the  photos  considered  such  criteria 
as  homogenity  of  the  vegetation,  presence  of  a  disturbance  type 
and  the  ^presence  of  a  matching  undisturbed  area  for  control 
(usually  an  earlier  photograph  taken  before  disturbance).  Samples; 
were  taken  in  several  different  disturbance  categories,  such  as 
pit  areas,  hillside  and  level  trails,  raceways,  tracks,  etc. 
While  it  is  impossible  to  detect  and  measure  eyery   shrub  that  is 
visible  on  a  comparable  ground  site,  the  photo  analysis  tended  to 
yield  similar  trends  as  the  ground  measurements  did.  Thus  photo 
and  ground  measurements  are  shown  together  for  many  areas  but 
always  in  separate  tables  or  graphs. 


\ 


D.  Ground  analysis 

On  site  measurements  were  taken  to  supplement  photo  analysis 
in  a  few  representative  areas  but  not  in  all  of  them.   In  a  few 
cases  (Afton  and  Jawbone  Canyons,  and  Stoddard  Valley)  ground 
measurements  were  taken  because  of  the  unavailability  of  aerial 
photographs  of  disturbance  sites. 

Ground  measurements,  like  the  aerial  photo  analysis,  were  used 
primarily  to  calculate  density  and_  cover.  Since  it  was  possible 
to  identify  each  species  on  the  ground,  percentage  composition 
tables  were  also  prepared. 

Most  ground  sites  were  measured  for  density  and  cover  of  perennial 
vegetation  in  various  disturbance  and  community  types  and  also 
in  a  comparable  nearby  undisturbed  plot  for  a  control.  The 
point-quarter  method  was  used  for  most  areas,  sampling  at  a 
minimum  of  30  points  (K)  for  each  disturbance  type  or  control. 
Density  and  covere*  were  calculated  from  field  data  following 
standard  formulas  for  such  calculations  (Brower  and  Zar,  1977). 
Some  areas,  such  as  Jawbone  Canyon  and  Dove  Springs,  where  large 
expanses  of  denuded  vegetation  discourage  use  of  the  quarter- 
method,  line  transects  were  used.  Density  and  cover  were 
calculated  by  standard  methods  also  outlined  in  Brower  and  Zar 
(1977). 

Measurements  of  vegetation  in  creosote  bush  scrub  were  taken 
Dec.  11,  12  and  18,  1978  at  the  starting  area  of  the  Barstow  to 
Vegas  Motorcycle  Race  of  Nov.  30,  1974  near  Yermo,  California, 
for  the  purpose  of  testing  edge  effect  of  motorcycle  tracks  (Tables 
1  and  7,  Fig  1,  area  6) .  , 


Edge  effect  was  tested  for  by  1500  point  samples  at  75  randomly 
selected  sites  along  3  transect  lines.  One  transect  contained 
10  tracks  (sparse),  a  second  contained  38  tracks  (dense),  both 
through  the  race  path.  A  third  transect  containing  45  tracks  was 
through  a  pit  area.  Cover  and  composition  were  determined 
following  standard  formulas  for  point  measurements  (Brower  &  Zar, 
1977). 

E.  Statistical  considerations 

Limited  statistical  analyses  were  made  for  a  few  representative 
sample  sites  measured  on  aerial  photographs.  The  quarter  method 
and  the  line  transect  method  of  the  ground  measurements  do  not 
lend  themselves  to  an  evaluation  of  means  from  which  the  statistic 
summaries  are  based.  (See  statistical  summaries  in  selected  area 
tables  and  appendix  B  for  symbols).  Standard  error  of  the  mean 
(Sx)  was  determined  for  some  bar  graphs  of  aerial  photo  analysis 
but  is  available  as  yet  only  in  the  raw  data  on  file  at  Loma 
Linda  University. 


The  formula  for  determination  of  percent  change  of  vegetation  in 
relation  to  disturbance  intensity  =  test  -  control  r   control  X  Ij 


.  Results 

Results  are  shown  primarily  in  the  form  of  tables  and  graphs  for 
each  study  area  with  summary  graphs  depicted  in  the  conclusions.  In 
general,  the  impacts  of  recreational  uses,  primarily  by  recreational 
(RV)  and  off-road  (ORV)  vehicles,  upon  the  California  desert  plants 
and  their  habitats  cause  negative  responses  by  perennial  plants.  The 
degree  of  negative  response  varies  with  conditions  and  use  intensity. 
Some  positive  responses  were  detected  in  annuals  at  area  6  where 
deep  tracks  in  sand  created  an  edge  effect,  collecting  rain  water  and 
seeds  in  the  swales  of  the  tracks.  Concentrated  current  or  recent 
past  vehicle  use  in  localized  areas  tends  to  create  the  greatest 
negative  plant  response  and  one-time  motorcycles  races,  with  dissipated 
activity  and  with  time  allowance  for  plant  recovery,  appears  to  have 
the  least  negative  response.  Concentrated  but  distant  past  type  use 
intensities  (Patton's  training  camps)  with  long  periods  of  time  for 
recovery  come  somewhere  in  between  these  two  negative  response  types 
(Fig.  18,  Table  1  conclusions). 

Ground  measurements  tables  of  percent  compositon  data  collected  at 
some  sites  show  differences  in  composition  between  control  and  test 
sites,  indicating  that  recreational  impacts  do  alter  plant  stability 
and  diversity  to  some  extent.  Productivity  also  tends  to  be  affected 
by  recreational  impacts  as  the  data  on  cover  changes  between  test  and 
control  sites  indicate.  Stabil ity  tends  to  be  reduced  when  recreational 
impacts  are  such  that  the  dominance  of  long-lived  perennials  of  a 
particular  area  is  reduced  or  altered. 

The  data  from  both  aerial  photographic  analysis  and  ground  transects 
indicate  negative  response  by  perennial  vegetation  to  most  types  and 


degrees  of  recreational  vehicle  use  intensities  as  studied  in 
representative  sample  sites  (areas  1-7)  of  the  California  Desert 
Conservation  Area.  See  summary  data  tables  and  figures  for  areas 
and  conclusions  sections. 


Area  1  Jawbone  Canyon 
Dove  Springs 
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Table  2.  Mean  density,  no./. 04  ha  (N),  of  perennial  vegetation 
before  (Oct.  15,  1952)  and  after  (May  27,  1973)  use  by 
recreational  vehicles  in  Dove  Springs  Canyon,  38  Km 
northeast  of  Mohave,  Kern  County,  California  as  deter- 
mined from  aerial  photographs.  Transect  sites  1-8  oc- 
cur progressively  into  the  canyon  starting  at  T29S, 
R37E,  Sec.  20  and  terminating  with  site  8  at  T29S, 
R36E,  Sec.  1. 
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180     852  4.73 

3.  Hillside  trails  180  2086  11.59 
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4.  Hillside  trails  180  2907  16.15 

180  1070  .  5.94 

5.  Pit  area  180  1876  16.45 

180  751  4.17 

6.  Pit  area  180  1989  11.05 

180  937  5.21 

7.  Hillside  trails  180  3456       19.2 

180  1651  9.17 

8.  Pit  area  270  3107  11.51 

270  1744  6.46 


in 

ca 


- 

O) 

> 

o 

C-J 

CO 

O! 

CD 

+J 

> 

•r— 

CO 


o 

s- 
+■> 
c 
o 


co 

(U 

•r- 

u 

CO 

CD 

en 

a. 

c 

CO 

•r~ 

-Q 

i. 

3 

O. 

i_ 

CO 

CO 

<u 

> 

.c 

o 

00 

o 

2 

J3 

•— 

CD 
CO 

03 

a 

d) 

a> 

i. 

— 

< 

<_> 

VO 


CM 
CM 


CT> 
CNJ 


VO 
CO 


C\J 
IT) 


CO 
LO 


CNJ 


00 


o 


co 


cm       »— 


m 

CM 


CM 


CO 


o 

£3 

«3- 

CM 
CO 

CM 

to 

CM 

CO 

CO 

r- 

CM 

CO 

CO 

CO  r— 


CO 


00 


to 


CM 


to 

CO 


CM 


CM 


CO 

en 


CO 


CO 


«3" 

o 


CM 
CM 


CO 

«3 

JZ 

a. 

ID 
U 

o 

s- 

0J 

03 

.c 
a. 

to 

fO 

to         to 

3  O 

a.       e 
a.       3 

03  "O 
CL 

O  03 

■M  (/J 

a.       o 
E         s- 

03  -3 

U  E 


E 
3 
+■> 
03 

C 
03 


to 

■a 


03 

s- 

C_> 


to 

c 
a> 

"3 
n3 

> 


03 

s_ 

-3 

a) 

a. 

Lul 


03 


3 
U 


to 
03 


3 

o 
en 


03 
r—  03 


03 
to 
O 

c 

3- 
to 


>1 

03 

S- 


o 

to 
03 

to 

03 

a; 

u 

o 

c 
<v 


— ■ 

3 

a 
-a 


03 

aj 
s_ 
s_ 

03 


03 

a. 

j- 

03 
U 

o 

c 


03 


3 
3 
3. 

O 


03 

c 

03 

u 

X 

0) 

E 


CO 

a. 
a> 

o 

3 
CJ 
■(-> 
CO 

03 


03  •<- 


S_ 
03 
IM 
«3 

03 
CO 


-a  j- 

03  <D 

S-  > 

+J  O 

<L)  O 


03 


Table  4.  Statistical  summary  of  comparison  of  mean  values  for  density 
at  control  and  test  sites  in  Dove  Springs  Canyon.  See  Table 
2  and  Figure  1 . 
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Figure  2.  Bar  graphs  of  linear  density  index  (A)  and  mean  percent 
cover  (B)  of  perennial  vegetation  at  recreational  use 
areas  of  Dove  Springs,  38  Km  northeast  of  Mohave,  Kern 
County,  California.   (See  Table  1.) 
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Table  4.  Summary  data  of  soil  characteristics  of 

Stoddard  Valley  study  site,  4  km  southwest 
of  Barstow,  San  Bernardino  County,  California, 
T9N,  R2W,  Sec  26  and  27.  Analysis  by  Al  Endo. 
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Figure  2.  Mean  density  of  perennial  vegetation  before  (  Q    November  26, 

1952)  and  after  (  S  May  28,  1977)  establishment  of  a  recreational 
pit  area  of  Johnson  Valley,  T5N,  R3E,  SW%  sec.  22,  San  Bernardino 
Base  Line,  California  as  determined  from  eight  radiating  transects 
placed  at  random  compass  degrees  from  the  center  of  the  pit 
area  on  aerial  photographs.  See  Table  1. 
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Figure  1.  Bar  graph  of  density  (A)  and  cover  (B)  of  perennial  vegetation  in 
creosote  bush  scrub  at  recreational  vehicle  use  areas  of  Afton 
Canyon,  61  km  northeast  of  Barstow,  San  Bernardino,  California. 
(See  Table  1). 
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Table  1.  Mean  density  no/. 12  ha  (N)  of  perennial  vegetation  before 

(Apr.  15,  1953)  and  after  (June  9,  1974)  use  by  recreational 
vehicles  in  the  Kelso  Dunes,  T10N,  R12E,  sees.  3  and  9,  San 
Bernardino  Base  Line,  California  as  determined  from  aerial 
photographs. 
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Figure  1.  Bar  graph  showing  mean  density  of  perennial  vegetation  before 
(  D  >  Apr.  15,  1953)  and  after  (  S  ,  June  9,  1974)  use  by 
recreational  vehicles  in  Kelso  Dunes,  T10N,  R12E,  sees.  3  and  9, 
San  Bernardino  Base  Line,  California  as  determined  from  aerial 
photographs.  See  Tables  1  and  2. 
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Table  5.  Statistical  summary  of  mean  density  in  four  raceway  sites  in  the 


El  Cajon  motorcycle  race  of  Dec.  3,  1972.  See  table  3. 
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Fig.  1.  Outline  map  of  the  El  Cajon  Valley  Motorcycle  Racecourse  ( — ) 
held  December  3,  1972  in  the  Yuha  Desert,  Imperial  County, 
California,  showing  study  sites  1-4. 
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Figure  2.  Bar  graph  showing  mean  density  of  perennial  vegetation  in 
transects  taken  at  three  recreational  vehicle  pit  areas  at 
Plaster  City,  California.  See  Table  1. 
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Figure  3.  A.  Bar  graph  showing  mean  density  of  perennial  vegetation  at 
racecourse  site  1  (see  Table  3)  as  determined  from  aerial 
photographs  taken  before  (April  18,  1953  and  Nov.  26,  1972) 
and  after  (Dec.  12,  1972)  the  El  Cajon  motorcycle  race  held 
Dec.  3,  1972  in  the  Yuha  Desert  near  Plaster  City,  California. 
B.  Comparison  of  mean  density  of  perennial  vegetation  in 
control  and  racecourse  sites  of  the  El  Cajon  motorcycle  race. 
(See  table  3.) 
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Table  1.     Summary  data  of  point  frame  samples   (N=1500)  of  vegetation 
in  sandy  creosote  bush  scrub  taken  December  11,12,  1977  at 
random  sites   (75)   along  transects   (3)   through  the  Barstow 
to  Vegas  Motorcycle  Race  of  November  30,  1974.     Transect 
sites  through  race  path  located  at  site  2,  T.11N,  R.4E,  Sec. 10, 
and  pit  area  at  site  1,.T.10N,  R.4E,  Sec. 6,  San  Bernardino 
Base  Line,  San  Bernardino  County,  California. 
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Table  5  .  Statistical  summary  of  conparison  of  mean  values  for  density 
at  raceway  sites  3  and  4  (see  Table  6  and  Figure  4)  of  the 
Bars tow  to  Vegas  Motorcycle  Race. 
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Figure  6:  Percent  change  of  perennial  vegetation  in  relation  to  dis- 
turbance intensity  at  raceway  sites  along  the  early  race 
course  of  the  Barstow  to  Vegas  motorcycle  race  of  Nov.  30, 
1974  as  determined  from  ground  (A)  and  aerial  photo  (B) 
measurements  of  mean  density  (see  tables  6  and  8,  Barstow 
to  Vegas  race).  Disturbance  intensity,  in  order  of 
increased  intensity  (sites  1-2),  is  based  in  part  on  track 
frequency  at  the  study  sites. 
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Figure  7:  Percent  change  of  perennial  vegetation  in  relation  to 
disturbance  intensity  recreational  and  off-road  use 
sites  in  Dove  Springs  Canyon.  Disturbance  intensity  values 
(1-3),  determined  from  ground  measurements  of  vegetation 
May  21,  1978,  are  based  on  partially  denuded  (1)  to 
completely  denuded  (2,3)  hillsides  in  the  canyon.  Percent 
change  values  calculated  from  measurements  of  cover. 
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Figure  11.  Percent  change  of  perennial  vegetation  in  relation 
to  time  use  intensity  values  at  a  raceway  site  of 
the  El  Cajon  Motorcycle  Race  held  Dec.  3,  1972  in 
the  Yuha  Desert  near  Plaster  City,  California 
determined  from  analysis  of  density  from  aerial 
photographs.  Disturbance  intensity  value  1  represents 
change  of  vegetation  at  the  site  between  the  years 
1953  and  1972  with  no  race.  Value  2  represents 
change  during  the  race  (between  the  dates  of 
Nov.  26,  1972  and  Dec.  12,  1972)  at  the  same  site. 
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Figure  14.  Percent  change  of  perennial  vegetation  in  relation  to  distur- 
bance intensity  at  recreational  and  off-road  vehicle  use  sites 
in  Afton  Canyon,  61  Km  northeast  of  Barstow,  California.  Dis- 
turbance intensity  values  represent,  in  order vof  increased  use 
intensity,  vegetation  denution.  Hillside  trails  consisted  of 
denuded  strips  (1)  while  pit  areas  (2)  had  large  expanses  of.. 
nearly  complete  denution.  Ground  measurements  taken  May  15, 
1978.  Percent  change  values  determined  from  measurements  of 
density  (D)  and  cover  (H). 
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Figure  15.  Percent  change  of  perennial  vegetation  in  relation  to  distur- 
bance intensity  in  recreational  and  off-road  vehicle  use  sites 
at  Stoddard  Valley  as  determined  from  ground  measurements  taken 
May  14  and  28,  1978.  Disturbance  intensity  values  (1-4)  represent, 
in  order  of  increasing  use  intensity,  progressive  denution  of 
vegetation  at  study  sites:'  1-hillside  trails;  2-raceway;  3-pit 
area  in  creosote  bush  scrub;  4-pit  area  in  alkali  sink.  Percent 
change  values  based  on  density  (D  j  and  cover  (a). 
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Figure  16.  Percent  change  of  perennial  vegetation  in  relation  to  disturbance 
intensity  at  the  Kelso  sand  dunes  as  determined  from  comparisons 
of  aerial  photographs  taken  before  (Apr.  15,  1953)  and  after 
(June  9,  1974)  use  by  recreational  vehicles.  ^Disturbance  in- 
tensity values  (1-3)  represent  progressive  increase  in  use  in- 
tensity from  the  vehicle  hill  runs  of  the  fore  dunes  (□)  to  the 
pit  area  and  trails  of  the  desert  floor  (0)  at  three  sites  along 
the  edge  of  the  dunes.   Percent  change  values  determined  from 
measurements  of  density.  .  . 


1001 


80. 
GO- 

40' 

20. 

+ 

en 

c 

5  20H 

'  40- 
60- 
80- 

100- 


WW 


2  3 

Disturbance  intensity 


io 

c 


•■fcj 

in 

fD 

Q» 

— j. 

~Q 

3 

C 

m 

m 

3 

fD 

s: 

3 

rt- 

rt- 

1 

a 

fD 

01 

Ol 

fD 

O 

s 

O. 

cr 

fD 

3 

fD 

Q. 

— < 

rt 

in 

3 

• 

— i. 

fD 

—j. 

rt 

— J» 

in 

"S 

rt 

3 

3" 

3 

<< 

O 

"O 

n 

3 

3* 

fD 

-5 

fD 

3 

•■i* 

Ql 

-s 

fD 

3 

fD 

3 

3 

n 

01 

rt 

a. 

IQ 

a> 

in 

• 

o> 

fD 

3 

-a. 

-*i 

rt- 

3 

•% 

—j 

— i. 

IQ 

O 

o 

fl> 

3 

O 

3 

-s 

sr 

in 

ID 

■a 

01 

Q. 

rt 

O) 

fD 

fD 

3 

—*. 

c 

fD 

-5 

(jQ 

in 

1 

-s 

-J 

fD 

CD 

rt 

cr 

— «. 

fD 

3 

c 

Ol 

Ol 

O 

3 

< 

-? 

3 

i_J 

-. 

—j. 

a» 

cr 

O 

fD 

Ol 

^^ 

Ql 

fD 

■a 

oi 

^J 

c 

3 

3- 

rt- 

fD 

O 

— ». 

o 

— 1. 

< 

m 

fD 

3 

rt- 

o 

CD 

rt- 

O 

3 

CO 

o 

-h 

fD 

O 

o> 

CD 

a> 

-x 

3 

-J 

— * 

rt- 

^^ 

o 

m 

OJ 

Oi 

o 

3 

■■J* 

"O 

< 

rt- 

c 

rt- 

3" 

fD 

—. 

■^ 

rt 

V; 

m 

3" 

o 

en 

3- 

■»(• 

3 

rt- 

(D 

< 

O" 

o 

fD 

a. 

fD 

—J 

ab 

Q. 

■a 

—> 

-h 

fD 

3 

fD 

c 

o 

-h 

"5 

fD 

-5 

■a 

-i 

-s 

mI» 

in 

fD 

■*!■ 

CD 

o 

"O 

rt- 

— < 

3 

3" 

o— ^ 

«— ^ 

Ol 

fD 

— . a 

—j 

Ol 

rt 

Q. 

-s 

1 

ID 

1 

_i. 

fD 

<< 

cn 

cn 

fD 

O 

3 

^— ' 

CO 

a> 

3 

in 

o 

-~_-- 

•j* 

-h 

-5 

o 

rt- 

rt- 

fD 

o> 

-h 

O 

<< 

r+ 

"O 

3 

3* 

-5 

a. 

c 

a. 

-h 

fD   * 

fD 

o 

■ala 

■ji 

m 

01 

jy 

in 

UD 

"O 

fD 

-h 

3 

rt 

C 

— i. 

3 

rt 

m 

c 

-J 

rt- 

rt- 

fD 

O 

"J 

fD 

-s 

3 

cr 

CO 

01 

•a 

Ol 

• 

-s 

-s 

.—^ 

< 

3 

fD 

fD 

^j 

Ol 

r> 

a> 

1 

no 

fD 

fD 

I 


r+ 
ro 

3 
to 


-     %  Change    + 


o 

o 


03 

o 


en 

o 


O 


ro 

o 


ro 
o 


o 


o 


CD 

o 


o 
o 


w, 


1 


ro 


U/. 


m 


to 

c+ 

c 

-S 
cr 
0) 
3  U> 

o 
ro 


-e»  . 


en 


CTi 


Figure  18.  Summary  of  mean  percent  change  of  perennial  vegetation  in 
relation  to  disturbance  intensity  for  study  areas  1-7. 
Disturbance  intensity  values  1-3,  arranged  in  order  of 
increasing  intensity,  are  based  on.  area  summary  use  intensity 
types  (Table  1,  ABC,  conclusions).  Disturbance  intensity 
value  1  =  B,  2  =  C,  3  =  A. 
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APPENDIX  A 
Plant  Specimen  List 
Plant  Response  Parameters 
to  RV  and  ORV  in  the  CDCA 

Aizoaceae 

Mollugo  cerviana  (L.)  Ser. 

Asteraceae 

Acamptopappus  sphaerocephalus  (Harv.  &  Gray)  Gray 

Ambrosia  dumosa  (Gray)  Payne 

Baileya  pauciradiata  Harv.  &  Gray 

Bebbia  juncea  (Benth)  Greene 

Brickell ia  incana  Gray 

Dyssodia  cooperi  Gray 

Dyssodia  toerberi  (Gray)  Nels. 

Encelia  farinosa  Gray  ex  Torr. 

Encelia  virginensis  A.  Nels. 

Erigeron  pumilus  Nutt.  ssp.  concinnoides  Crong. 

Eriophyllum  wal lacei  Gray 

Gutierrezia  microcephala  (DC.)  Gray 

Geraea  canescens  T.  &  G. 

Haplopappus  acradenius  (Greene)  Blake 

Haplopappus  cooperi  (Gray)  Hall 

Hymenoclea  salsola  T.  &  G. 

Lepidospartum  squamatum  (Gray)  Gray 


Machaeranthera  tortifolia  (Gray)  Crong.  &  Keck. 
Palafoxia  1 inearis  (cav.)  Lag 
Pectis  papposa  Harv.  &  Gray  ex  Gray 
Stephanomeria  pauciflora  (Torr.)  Nutt 

Agavaceae 

Yucca  shidigera  Roege  ex  Ortigies 
Tetradymia  stegrelepis  Greene   (  \ 

Bignoniaceae  — 

Chilopsis  linearis  (Cav.)  Sweet  Desert  mallow 

Boraginaceae  v    

Coldenia  palmeri  Gray 
Coldenia  plicata  (Torr.)  Cov. 

Brassicaceae 

Lep/dium  fremonti  i  Wats 

Cactaceae 

Echinocactus  polycephalus  Engelm  &  Bigel 
Opuntia  basilar is  Engelm  &  Bigel 
Opuntia  echinocarpa  Engelm  &  Bigel 
Opuntia  ramossima  Engelm 

Capparaceae 

Cleomella  obtusifolia  Torr.  &  Frem 

I  somen's  arborea  Nutt.  var.  arborea  (Cleome  isomeris  Greene) 


Chenopodiaceae 

Atriplex  canescens  (Pursh)  Nutt 

y 

A  triplex  hjdnenelytra  (Torr.)  Wats 
Atriplex  ploycarpa  (Torr.)  Wats 
Ceratoides  lanatum  (Tursh)  T.  Howell 
Grayi/  spinosa  (Hook)  Mog. 

Ephedraceae 

Ephedra  nevadensis  Wats . 

Euphorbiaceae         0 

a.  * 
Croton  cal ifornicus  Muell -Arg 

Fabaceae 

Acaccia  greggii  Gray 

Cassia  armata  Wats . 

Cercidium  floridum  (Benth)  Wats.  Benth. 

Dalea  cal ifornica  Wats. 

Dalea  emoryi  Gray 

Prosopis  glandulosa  Torr.  var.  torreyana  (L.  Benson)  M.C.  Jtn 

Lamiaceae 

Salvia  columbariae  Benth. 
Salvia  dorii  (Kell.)  Abrams 
Salazaria  mexicana  Torr. 

Lennoaceae 

Phol isma  arenarium  Nutt.  ex  Hook. 

Loasaceae 

Petalonyx  thurberi  G. 


Malvaceae 

Eremalche  rotundifol ia  (Gray)  Greene 

Nyctaginaceae 

Mi rab ilis  froebel ii  (behr.)  Greene 

Papaveraceae 

Argemone  corymbosa  Greene. 

Plantaginaceae 

Plantago  arista ta  Michx. 

Poaceae 

Afifrstida  fendleriana  Steude 

Bouteloua  barbata  Lag 

Bouteloua  eriopoda  (Torr.)  Torr. 

Erioneuron  pilosum  (Buck!)  Nash 

Hi  1  aria  jamesii  (Thurb.)  Benth.  ex  Scribn. 

Hi  1  aria  rigida  (Thurb.)  Benth.  ex  Scribn. 

r 

Muhlenbergia  pojzteri  Scribn. 
Oryzopsis  hfrmenoides  (R.&.S.)  Ricker 
Tridens  muticus  (Torr.)  Nash 

Polygonaceae 

Eriogonum  fasciculatum  Benth 

Eriogonum  heeryrmannii  Dur.  &  Hilg. 

Eriogonum  inf latum  Torr.  &  Frem. 

Rosaceae 

Coleogyne  ramosissima  Torr. 
Fallugia  paradaxa  (D.  Dom)  End! 
Prunus  fasciculata  (Torr.)  Gray 


Solanaceae 

Datura  meteloides  A . DC . 
Lye i urn  cooperi  Gray 

Zygophyllaceae 

Larrea  tridentata  (sesse  &  Ntoc  ex  DC.)  Cov 


APPENDIX  B 


1.     Calculations 
d  =  Idi/rn 
A  =  d2 
TD  =  u/A 
RD.   =     r^/in 
Di  »  (r\./tr\)   (u/A) 
Fi   =  Ji/K 


Rf.   =  F./If 

Ci  =  (a.)   (D.)/n. 

RC  =  C./SC 

IV  =  RD.  +  Rf.  +  RC 


t  =  t^^TFT 


Sa 


sx  = 


-v  /n 


ID.  =  ni/L 
ICi  =  li/L 
Rci   =  li/Zl 


APPENDIX  B 
2.  Symbols 

TD  =  total  density 

Di  -   density  of  individual  species 

u  =  unit  area 

A  =  mean  area  per  plant2 

RD  ■  relative  density 

ni  ■  is  the  number  of  individual  of  species 

i  s  species 

Zn  -   total  no.  of  individuals  of  all  species  measured 

f.  =  frequency  of  species  i 

ji  =  no.  of  sampling  pts.  at  which  species  i  was  counted 

k  ■  total  no.  pts/plots  samples 

RF  -   rel .  f req . 

Ci  =  coverage  for  species  i 

ai  =  sum  of  foil  age  coverages 

IV  =  Imp.  value  =  RDi  +■  RFi  +  RC. 

di  =  point  to  plant  distance  for  individual  i 

3  ■  mean  pt.  to  plant  distance 
Zdi  =  sum  of  individual  pt.  to  plant  distances 

d2  =  mean  pt.  to  plant  distance  square 

d  =  sum  of  d. 

t  =  t  statistic  evaluation  (paired  observations) 
D.F.  =  degrees  of  freedom 

x  =  mean 
SD  =  standard  deviation 


APPENDIX  B  II 
Symbols  (con't) 

sx  =  standard  error  of  the  mean 

li  =  sum  of  intercept  lenghts  for  species  i 

L  ■  total  lenght  of  all  transect  sampled 

El  =  sum  of  intercept  lengths  for  all  species 

Ic.  =  linear  coverage  index 

ID.  -  linear  density  index 

RC  ■  relative  cover 

RC.  =  relative  cover  for  species  i 

I  -   sum 


APPENDIX  C 

Plant  community  classifications  for  the  CDCA 
Thorne  (1976) 

Creosote  bush  scrub 

Alkaline  scrub  (alkali  sink) 

Desert  dune  Sandplant 

Blackbush  scrub 
Johnson  (1976) 

Cheesebush  scrub 


APPENDIX  D 
Study  Areas 


Area  1 


"Uawbone  Canyon: 

19  miles  NNE  Mojave,   Kern  County,   California 
5  miles  W  Hwy.   14 
T  30S,   R37E,  Sees.   19,20 

T  30S,   R36E,  Sees.   20,21,22,23,24,27,28  k 

T  29S,   R36E,  Sec.   14. 

-^ttove  Springs: 
24  miles  NNE  Mojave 
11   mi  els  W  of  Hwy.   14 
T  29S,   R37E,   Sees,   5,6,7,8,9,16 
T  29S,   R36E,  Sees.   1,2 
T  28S,   R36E,   Sees.   31,32,33,34,35 


Si 


Area  2 


Stoddard  Valley: 

5  miles  SW  Barstow,  San  Bernardino  County,  California 

1-3  miles  SSE  of  1-15 

T  9N,  R2W,  Sees.  26,27,35,36 


A 


Area  3 


Johnson  Valley 

14  miles  E  Lucerne  Valley  on -Hwy  247  N 


6  miles  beyond  Soggy  Dry  Lake,  San  Bernardino  County,  California 
T  5N,  R3E,  Sees.  28,27,21,22 


Area  4 


*^A.     Afton  Canyon 
38  miles  NE  Barstow,  San  Bernardino  County,   California 
4.5  miles   ESE  1-15 
T  ION,   R5E,   Sees.   17,18 

vB.     Kelso  Dunes 
12  miles  SSW  Kelso,  San  Bernardino  County,  California 
T  ION,   R12E,   Sees,   3,9,10 


Area  5 


Plaster  City: 
^a.     Pit  area  no.   1 
3.5  miles   E  Plaster  City,    Imperial   County,   California  <T 

2  miles  S  hwy.   80 
T  15S,   RUE,  Sees.   14,15 

v-^b.     Pit  area  no.   2 

1.5  miles   E  Plaster  City,   1   miles  N  Hwy.   80  ^ 

T  15S,   RUE,   Sees,   14,15 

\sz.     Pit  area  No.   3  -  L- 

2.5  miles  W  Plaster  City,   Continuous  to   the  N  and  S  sides  Hwy.   80 
T  15S,   R10E,   Sees.    1,7,12 


d.  El  Cajon  Motorcycle  Race 
uha  Desert 
Site  1  -  T  15N,  RUE,  Sec.  18 
Site  2  -  T  15S,  R10E,  SW  h   Sec.  24 
Site  3  -  T  16S,  RUE,  Sec.  15 
Site  4  -  T  1 55,  RUE,  Sec.  21 


Area  6 


Barstow  to  Vegas  Race: 

Barstow,  California  to  Las  Vegas,  Nevada 
~jf.  Site  1  -  T  ION,  R4E,  Sec.  6  San  Bernardino  County,  California 
"If,  Site  2,3  -  T  UN,  R4E,  Sec.  10  San  Bernardino  County,  California 

c.  Site  4  -  T  UN,  R4E,  Sec.  17  San  Bernardino  County,  California 

"3.  Site  5  -  T  12N,  R5E,  Sec.  28  San  Bernardino  County,  California 


Area  7 


Patton  WWII  Camps: 

A.  Approximately  8  Km  NNW  of  Essex,  San  Bernardino  County,  California 
T  8N,  RUE,  Sec.  21  Fenner  Quad  Tank  tracks 

T  8N,  R16E,  Sec.  11  Col  ton  Well  Quad  Roadway 
T  8N,  R16E,  Sec.  11  Colton  Well  Quad  Tent  area 
T  8N,  R16E,  Sec.  15  Colton  Well  Quad  Control 

B.  Approximately  32  Km  NW  of  Needles,  San  Bernardino  County,  California 
T  UN,  R20E,  Sec.  28  Bannock  Quad  Tank  tracks 

T  ION,  R21E,  Sec.  18  Bannock  Quad  Roadway 
T  ION,  R21E,  Sec.  18  Bannock  Quad  Tent  area 
T  ION,  R20E,  Sec.  20  Bannock  Quad  Control 
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PLANT  RESPONSE  PARAMETERS  -  SV  and  ORV  in  CDCA,  Ca. 


Aerial  Photograph  Calibration  Data 


^  _ 

AREA:  im   oove  Springs 


Photo  Date:   10-13-52  Photo  size:    9  x  9" 

Photo  Nos.   ABI-6K  34-36,  92-94 


RATIO:  1:20,000 


it- 


Transparent  Grid  Measurements 


On  Ground  Equivalent  Measurements 


123^5 


a 
b 
c 

A 


I 


L l.l  II 


♦lo  en  each  side 
oi   sm»   aqs. 


T 

1.9  cn 


-2.95  cm 


Area  of  sm   ^qs. 
v      =   .o^f  ha 
2o  a  ea  side  of  sm 
sqs. 


AREA  =  22. 1+2  ha 


590  a 


38cln 


•  2k  cm 


T 


d.5  cm 


•2  cm 
^< 1.6$  cm-?-1 


W-H-A- 


500  m 


ft 


*f0  a 

H-rUr- 


330  a 


1  cm 


1  cm 


1< 


3  cm 


t 


1.27 


200  a 

,>60  a 
.  AREA 
•  =6./+3ha 


25^  m 
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PLANT  RESPONSE  PARAMETERS  -  RV  and  CRV  in  CDCA,  Ca. 


Aerial  Photograph  Calibration  Data 

AREA:  | 

Dove  Springs 
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Photo  Date:   5.27-73  Photo  size:  9x9 
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Area  2  Stoddard  Valley 
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Area  3  Johnson  Valley 
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PLANT  RESFCtJSS  PARAMETERS  -  RV  and  CRV  in  CDCA,  Ca. 


Aerial  Photograph  Calibration  Data 
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Aerial  Fhotograph  Calibration  Data 
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